Reprinted from the “Proceedings of the Indian Academy of Séiences,”’ Vol. XXV, 1947 


ON A POLYNOMIAL ARISING IN THE THEORY 
OF ELEMENTARY PARTICLES 


BY 


V. R. THIRUVENKATACHAR 


m4 


a 
yiat veh es 


te 





Reprinted from “ The Proceedings of the Indian Academy of Sciences, 
Vol. XXV, No. 1, Sec. A, 1947 





ON A POLYNOMIAL ARISING IN THE THEORY 
OF ELEMENTARY PARTICLES 


By V. R. THIRUVENKATACHAR 
(Department of Mathematics, Central College, Bangalore) 
Received November 17, 1946 
(Communicated by Prof. B. S. Madhava Rao, F.A.Sc.) 
§ 1. IN some recent work! on the algebra of matrices related to elementary 
particles of higher spin, the following polynomial was found to be of 
importance: 





(x— s)(x— s+ 1)---(x4+58) 3 Gs 1 


Ns (X) = [2s ame Spa Pigs (1) 


Here s denotes the value of the spin of the particles, integra! or half odd- 
integral. The object of this note is to derive a recurrence-relation satisfied 
by this polynomial. 

§2, Write y= 2x, m= 2s, n, (x) = op ()). 








a + 2)---(y+ 2) (y+ he 
hae ay jf f Nar m 
bn (V= (yv—mYy-—m =n i y 
m 
— Pa \ AP? 2r (2) 
We write 
bn (= CaM GR mt DOF me Aor” ee, 
m i ae 
In = 2) y= mem 2 
so that 
$m (Y= Ym (VY) In OY (4) 
§ 3. Now 


n=, 5 (8) sme 
a Ciera 
fvrra E (Me 


ie, ‘lL, Y= if yw-m-t (1+ u?)” du (5) 


The problem is reduced to finding a reduction formula for I,,. 


i 


I 


67 


68 V. R. Thiruvenkatachar 


By integration by parts, using the first factor in the Esta for 
integration, we have 











i Pa oe ABern ; =f ae 
In = 5 a fr I 
0 
by 2 aarauseont oa" M1 2\7=1 
= =m — lb (y) fe (1+ wu?) du | (6 a) 


On the other hand, choosing the second factor in the integrand for in- 
tegration, we get 


Ina (= fw" (1+ w)"9 du 
0 








2h nly aon : 
=o 2 fey du} (6b) 
0 
Combining (6a) and (65) we find 
oc eee 4m(m— 1) 
I, (9) = r <a 7m Im OD a? (La OD} 
4m (m— 1 
ws Tn Oy) ma —- a a is (y) 


Changing m into m-+ 2, this may be written in the form 


__ 272 y 4 (m+ 1) (m4+2 
Fa O)= 2m De ea ee I, 0) (7) 


§ 4. From ae we have 


= ( +- 2) 2 
Pose (vy) = 4 a iy mat 2) Bn (y) (8) 


§5. We thus have 


bmre (Y= Pins (y) Le (y) 
eee oA i 
4 (m+ 1) (m+ 2) 


amtay «4 (m+ 1) (m+ 2 
tat 2 ye i oe vt (y)} by (y) 














Fhe 
= GET) (mtd Ym bn OD 


Phi 
bist bm Gay Cea bm 0) (9) 
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Hence 
Press (y) 3°, Pmt? (y) _ 4 (m+ 1) (m =f 2) Base (y) 
Pnir(V+b,(¥) (m+ 3)(m+4) ¥,, 0) 
y= (m-+12) 
~ (m+ 3) (m+ 4) 
(m+ 3) (m+ 4) bra (Y) + (m+ 3) (mt 4)+ (m+ 2)? v9 $49 (¥) 
a5 {(m+ 2)? are y*} Pn (y)= 0 (19) 


This is the required recurrence relation. Restoring s, x and n, it may be 
written 


(2+ 3) (28+ 4) nye-+ {(2s-+ 3) (25+ 4)+ (25+ 2)?— 4x7}y 44 
+ {(2s-+ 2)?— 4x7} n,=0 (11) 


The expressions for the polynomials corresponding to the first few values 
of s are given below: 











21)2> 2x 4h y= 1 
= 2x2— 
Nga= 3 : (4x8 — 7x) Rac 
1 
ae “o (16x5— 120x3-+ 149x) na= 3 (2x Bx2-+ 3) 


(64x? — 1232x5 + 6076x* | m= Gs | (4x®— 50x4+ 136x2— 45) 
— 6483x) 
I wish to thank Prof. B. S. Madhava Rao for helpful discussion. 
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